patients with patterns 2, 3, and 6. Patients with pattern 7 reported significantly higher mean scores for the Pain Rating IndexYsensory and total number of words selected than did patients with patterns 1, 2, 3, 4, and 6. Conclusions: Using pain pattern groups may help nurses to understand temporal changes in cancer pain and to provide more effective pain management, especially if the pain has a continuous component. Implications for Practice: Nurses or clinicians who are taking care of patients with cancer should recognize that pain patterns are associated with pain location, intensity, and quality. P ain pattern, the temporal nature of pain and how it changes with time or activity, is a critical variable for appropriate timing of analgesic therapies. Despite its importance, surprisingly little is known about how pain pattern is associated with the other pain characteristics of the pain experience, such as pain location, intensity, and quality. 1 Previous researchers reported only the frequency of pain pattern descriptor selection within their samples, but few reported the relationship between pain pattern and other pain characteristics. 2 Variability in the temporal pattern of pain poses measurement difficulties, 3 especially when a few patients have more than 1 pain pattern. 4 Discovery of relationships among sensory pain characteristics (pain pattern, location, intensity, and quality) would support construct validity of pain pattern measurement and facilitate improved assessment of cancer pain. Furthermore, such knowledge could be useful for health care providers to integrate sensory pain assessment data over time and to better time and choose pain interventions. The purpose of our study was to determine the relationships among pain pattern and other components of sensory pain in patients with cancer who were receiving outpatient care.
n Background Pain pattern represents how the individual's pain changes with time. 5 In many pain measurement tools, however, the specific period for the change is not stipulated typically. Theoretically, pain pattern involves the onset, frequency, duration, and changes in pain over time. In addition, the pain related to activities or other factors may increase or decrease pain intensity or change the location or quality of the pain. 6 Unfortunately, little systematic knowledge is available about pain pattern in patients with cancer because clinical researchers reported pain pattern in only 1.2% of the published studies of patients with cancer pain. 1 Cancer pain remains a major health problem in the United States because the magnitude of the problem, the subjective nature of the pain experience, and the complexity of the disease all make it difficult to control. 6, 7 In total, 1 479 350 new cancer cases and 562 340 deaths from cancer are projected to occur annually in the United States. 8 Twothirds of the cancer patients with advanced disease have significant pain. 9 The etiology of pain in people with cancer may be from many causes, including the cancer itself as it grows and invades or constricts somatic, visceral, or neural tissues;
10Y13 cancer treatments, such as surgery, radiation, and chemotherapy; 11, 14, 15 noncancerous etiologies; combinations of these causes; or other unknown causes. 15 The variability in the causes of pain in people with cancer also contributes to difficulty in its control, in part because the sensory characteristics, particularly the location, intensity, quality, and pattern of the pain, may vary with the etiology of the pain. Unfortunately, we lack sufficient understanding of how pain pattern is related to other sensory pain characteristics (pain location, intensity, and quality). Because this area of scientific study is relatively novel, a first step is to determine if these other sensory pain characteristics differ by pain pattern. Therefore, the specific aim of the study was to examine the differences in pain location, intensity, and quality by pain pattern in a large sample of outpatients with cancer. n 
Conceptual Framework
Based on concepts consistent with the Gate Control Theory of Pain, 16 cancer pain has been described as a multidimensional experience that includes sensory, affective, cognitive, and behavioral dimensions.
17Y20 Although many factors can influence an individual's cancer pain experience, not all dimensions may be relevant at the same time or amenable to simultaneous systematic investigation. In this study, we focused on 4 assessment components of the sensory dimension of cancer pain: its location, intensity, quality, and pattern.
n Methods
Design and Setting
In a comparative design, we conducted secondary data analysis of 4 merged databases. The data were collected from patients with cancer in studies conducted with the same study instruments from 1994 to 2007. Three of the studies were conducted at oncology clinics of hospitals in the Puget Sound area of Seattle, Washington. One study was conducted at the oncology clinic at the University of Illinois at Chicago. All of the primary studies were approved by the University of Illinois at Chicago institutional review board, and those conducted in Seattle by the institutional review boards at the University of Washington and recruitment facilities. We combined the deidentified data from the 4 studies for this analysis.
Sample
The inclusion criteria for this study were patients who had a diagnosis of cancer; were 18 years or older; were able to read and write English; had completed items about their pain intensity, quality, location, and pattern; and had consented to further research with their data. Seven hundred sixty-two patients living with cancer met the inclusion criteria.
Procedures
In the primary studies, the investigators provided for and obtained patients' signatures of informed consent. Then they administered study instruments as baseline measures prior to other study-specific procedures.
Instruments

DEMOGRAPHIC DATA FORM
To provide information about the characteristics of the sample, we obtained the patient's age, sex, race, type of cancer, and stage of disease from the Demographic Data Form (DDF). Patient self-report and researcher's thorough review of medical records were the primary sources for the DDF data. 15 
PAIN INTENSITY NUMBER SCALE
The Pain Intensity Number Scale (PINS) was used to measure pain intensity, including pain now, pain least, and pain worst. Patients were asked to call their pain a number on a scale of 0 (no pain) to 10 (pain as bad as it could be). The PINS showed high correlation with the visual analog scale (Kendall I = 0.77Y0.89; P G .001). 21 
MCGILL PAIN QUESTIONNAIRE
We used the McGill Pain Questionnaire (MPQ) 1970 version 18 to measure (1) pain location with a body outline drawing, (2) pain quality with 78 verbal descriptors, and (3) pain pattern with 9 verbal descriptors. The MPQ showed construct validity (sensory, affective, and cognitive) 4,18,22Y28 and strong criterion-related validity, including concurrent (r = 0.31Y0. 40) 29Y31 and predictive validity. 5,23,30Y32 Moreover, the MPQ showed strong reliability, including good testretest reliability (0.70Y0.90), 3,4,20,29Y31,33 and sensitivity to pain type 34 and treatment effects including radiation therapy 35Y37 and surgery. 38, 39 The MPQ has been used in at least 30 studies published between 1975 and 2009 of patients with cancer (sample sizes ranged from 15 to 536) were conducted in a variety of cancer care settings including inpatient, outpatient, hospice, and homes.
3,4,13,15,18Y20,26,29Y31,35Y53 The investigators of only 1 of these 30 studies reported undisclosed usability issues in 6 of 67 participants. 41 Investigators of another of these 30 studies reported concerns about time to complete the tool 4 and that an unreported number from 24 subjects expressed difficulty in selecting pain quality descriptors. 4 The 30 studies were conducted in a variety of cancer care settings including inpatient, outpatient, hospice, and homes.
PAINReportIt
This tool is a software program (Nursing Consult LLC, Seattle, Washington) that includes an electronic version of the MPQ 1970 version. 18 There are no specific reports on the validity and reliability of PAINReportIt, but researchers have reported equivalence between the paper-and-pencil version of the MPQ and PAINReportIt. 54 Demonstrated equivalence extends the validity and reliability from the original form to the computerized version. The PAINReportIt showed high acceptability to patients. The total mean acceptability score was 11.7 (possible scores ranging from 0 to 13); 94% of patients of color reported that it was acceptable, and 78% of whites did so. Of all patients, 80% reported mean acceptability scores greater than 10. 54 In addition, patients reported that PAINReportIt was a good way to report pain information (75%) and easy to use (94%). 55 Standardized instructions for both the MPQ and PAINReportIt asked patients to (1) draw where their pain was located. By counting the pain sites, we created a number of the pain sites variable; (2) select the word from 78 words that described the nature (quality) of their pain. We used standard scoring procedures 18 
Data Analysis
We analyzed data using SPSS 15.0 for Windows (SPSS Inc, Chicago, Illinois). We created 7 categorical variables to represent all possible combinations of the 3 pain pattern types. We named these variables as follows: pattern 1 (P1: continuous painVpatient selected continuous, steady, constant, or combinations of these 3 descriptors); pattern 2 (P2: intermittent painVpatient selected rhythmic, periodic, intermittent, or combinations of these 3 descriptors); pattern 3 (P3: transient painVpatient selected brief, momentary, transient, or combinations of these 3 descriptors); pattern 4 (P4: continuous and intermittent painVpatient selected descriptors from both P1 and P2 descriptors); pattern 5 (P5: continuous and transient painVpatient selected descriptors from both P1 and P3 descriptors); pattern 6 (P6: intermittent and transient painV patient selected descriptors from both P2 and P3 descriptors): and pattern 7 (P7: continuous, intermittent, and transient painVpatient selected descriptors from all P1, P2, and P3 descriptors). For this study, patients with continuous pain patterns were patients living with pain pattern 1, 4, 5, and 7 that included at least one of continuous words, whereas patients without continuous pain pattern were patients living pain patterns 2, 3, and 6 that excluded any of the continuous words. We described sample characteristics using means and SDs for continuous variables and frequencies for categorical variables. We explored differences among pain patterns using a 2 2 test of homogeneity for the categorical pain location variable and 1-way analysis of variance for the continuous pain intensity and pain quality variables. Differences among the 7 pain pattern subgroups were considered statistically significant at 2-sided P G .05. To follow up the significant 2 2 test, we compared standardized residuals for each pain pattern to determine which cells differed significantly from expected values.
38 When 1-way analyses of variance were significant, we conducted post hoc pairwise comparisons using the Games-Howell test, which is considered to be robust when sample sizes and variances are not equal across compared groups.
n Results
Our final sample included 762 participants with various cancer types and stages of disease ( Table 1 ). The mean age of these cancer patients was 56 (SD, 13) years, and most (80%, n = 614) participants were white. Predominant cancers included lung (30%, n = 230), head and neck (22%, n = 165), breast (15%, n = 112), and prostate (13%, n = 96), and almost half of the sample had stage IV disease (48%, n = 368).
Pain Characteristics of the Sample
Overall, 48% of patients with cancer reported pain location in less than 2 sites, and 52% reported 2 or more pain sites. The frequency distribution of the pain pattern groups is shown in Figure 1 .
Difference in Number of Pain Sites by Pain Pattern Groups
The frequency distribution of the number of pain sites by pain pattern is illustrated in Table 2 . Overall, a higher proportion of patients (32%) with continuous pain patterns (P1, P4, P5, and P7) reported pain located in 2 or more sites, and a higher proportion of patients (29%) without continuous pain pattern (P2, P3, P6) reported pain located in less than 2 pain sites. The overall difference was statistically significant by pain pattern groups. Figure 2 and Table 3 show the average pain-intensity scores by the 7 pain patterns. Patients with P7 reported higher mean scores for pain now (4.2 [SD, 2.7]) and worst pain (6.9 [SD, 2.3]) than did patients with other pain patterns. For least pain, patients with P5 reported higher pain score least pain (2.9 [SD, 2.0]) than patients with P7. These differences were statistically significant by pain pattern group for least pain, pain now, and worst pain. Post hoc pairwise comparisons indicated that patients with continuous pain pattern groups (P1, P4, P5, and P7) had significantly higher mean scores for least pain, pain now, and worst pain than did patients with intermittent-pain pattern groups (P2, P3, and P6). 
Difference in Pain Intensity Scores by Pain Pattern Groups
Difference in Pain Quality Scores by Pain Pattern Groups
The differences in pain quality scores by pain pattern group are shown in Figure 3 and n Discussion
Our findings are indicative of the complex variability in the temporal character of pain experienced by people living with cancer. In this large sample, about one-fourth reported continuous pain only; about one-fourth reported only intermittent pattern; and less than one-tenth reported only transient pattern.
About one-fifth of the sample reported a combination of intermittent and transient pain patterns, and the rest reported other combinations of pain patterns. There were, however, distinct differences in pain location, intensity, and quality by pain pattern groups. Patients with continuous pain pattern groups reported 2 or more pain locations and higher pain intensity and pain quality scores. Further interpretation and conclusions about our novel findings would be speculative without additional investigation of the explanatory power of personal, oncologic, and analgesic variables that we did not consider in this initial study to determine if pain location, intensity, and quality differed by pain pattern. Our findings provide strong evidence to support additional research focused on these other variables, but a larger sample is needed to increase the number of patients in all pain pattern groups. In our sample, P5 and P7 and especially P3 had small numbers of subjects, which limits conclusions that can be drawn about those patterns, particularly in relation to exploration of other personal, oncologic, or analgesic variables. This issue is especially important because P5 had only 24 subjects. Other researchers' findings, however, provide additional insights to guide design of future studies to refine knowledge of pain pattern in people with cancer.
Pain Location
Based on anatomical distributions of the pain, when patients reported pain in multiple locations, it could be interpreted as evidence of disease progression or metastases. 56 We found that the proportion of patients (29%) without continuous pain as part of the pain pattern (ie, P2, P3, and P6) reported mostly 1 pain site, whereas the proportion of patients (32%) with continuous pain as part of the pain pattern (ie, P1, P4, P5, and P7) frequently reported 2 or more pain sites. It seems possible that patients with continuous pain pattern may have had more advanced cancer than patients without continuous pain patternVa hypothesis that could be explored in future research.
Pain in people with cancer results from many causes. One cause is somatic tissue damage, which was reported as pain that was well localized compared with patients with diffuse pain distribution that resulted from visceral tissue damage. 57 Samuelsson and Hedner 58 found that both intermittent and continuous pain patterns were related to neuropathic pain, whereas intermittent pain patterns were related to somatic and visceral pain. From previous studies, it is known that patients with cancer generally reported more than 2 pain sites. 15, 31, 45, 50 Based on previous research, it is plausible that many of our patients were likely to have some neuropathic pain. Further research is needed to study the relationships between pain pattern groups and type of cancer pain, which may also relate to the type of cancer or its metastatic distribution. Patients' movement is a factor that aggravates their pain. 51 Cancer located in the weight-bearing bony structures may produce more pain when patients move than metastases to nonYweight-bearing bones. 59 Therefore, cancer location may be directly related to pain location. Our results indicated that patients with continuous pain pattern reported multiple pain sites more frequently than those without continuous pain pattern. That finding may indicate that patients with continuous pain pattern may have tumor-related pain rather than treatment-related pain. However, such an interpretation should be confirmed by medical record data, such as physical or diagnostic examinations, which were not available in the deidentified database.
Pain Intensity
Patients with pain pattern groups that included continuous pain reported more intense pain (least pain, pain now, and worst pain) than patients without a continuous component to their pain pattern. Our results showed not only a statistically significant finding, which may be an artifact of the large sample, but also a clinically significant difference between patients with and without continuous pain patterns. 60 Burrows and colleagues 47 reported that patients with cancer who had pain from somatic causes reported higher mean scores for least pain, pain now, and worst pain than patients with visceral and neuropathic pain. Yet, Wilkie and colleagues 15 found that patients with neuropathic/ nociceptive pain (mixed pain) reported more intense pain than patients with only nociceptive pain or neuropathic pain. Nociceptive pain results from somatic (skin, muscle, bone) or visceral tissue damage, whereas neuropathic pain results from neural tissue damage or alteration in pain processing. 15 Perhaps, patients in our study with pain patterns that included continuous pain also had mixed pain, a hypothesis we did not test. However, Wincent and colleagues 57 found that both continuous and noncontinuous pain patterns may be caused by the same types of tissue damage (somatic, visceral, and neural tissue), but the pain patterns may differ in clinical characteristics, such as neurological signs, when pain involves neural tissues. 57 The inconclusive findings from the previous research are indicative of the need for additional research with well-characterized etiology of the pain as well as its sensory characteristics.
Pain Quality
Overall, patients with pain pattern groups inclusive of continuous pain reported higher mean scores for pain quality than did patients without continuous pain. Continuous pain may have had a greater impact on patients' physical, emotional, and cognitive status than noncontinuous pain. Sist and colleagues 42 indicated that depressed patients had higher affective pain scores and selected more affective descriptors than nondepressed patients. Also, Wilkie and Keefe 31 reported that pain quality showed moderately strong correlation with diverting attention, praying and hoping, catastrophizing, and increasing activity. Patients with cancer who engaged in catastrophizing reported much lower levels of hope than patients not engaging in catastrophizing. 61 Stevens et al 51 found that emotion and fatigue were aggravating factors that were associated with all pain parameters. It seems that patients with pain patterns inclusive of continuous pain may have had more complex physical and psychological pain quality components than patients without continuous pain. Furthermore, patients with P7 had pain quality scores almost double the average mean score for the entire sample. This result might mean that patients with P7 were likely to be suffering more than those with other pain patterns and therefore needed to have their pain relieved quickly. However, this possibility must be confirmed with other psychosocial data.
Our findings provide strong evidence that cancer pain has complex variability in its temporal character, supporting the conclusions of Graham et al 3 and McGuire. 4 However, despite our large sample size in this study, for some patterns there were still too few patients to compare with other pain characteristics. Thus, we need a larger sample size to analyze pain pattern groups, especially the rare groups, as they relate to other variables.
Study Limitations
The group of patients studied was heterogeneous in terms of the types of cancer and stages of cancer. In addition, the sample was mainly white, which limits the generalizability of the findings. Because the data were merged from 1 study conducted in Chicago and 3 studies conducted in Seattle, our study findings are generalizable to people receiving care at the 12 involved institutions. Another limitation is the long period over which we collected the data. Cancer treatments may have changed over the 14 years, which may impact patients' pain, and it is unknown how those changes may have influenced the relationships among pain patterns, location, intensity, and quality. We did not analyze how cancer or pain treatments were related to pain pattern, which limits interpretation of findings relative to these variables. Further research is needed to consider how each pain variable is associated with pain patterns; what pain descriptors are related to pain patterns; how pain patterns change over time, especially with various cancer treatment or after pain treatment; and the influence of patient and disease characteristics on pain patterns.
Nursing Implications
From our results, nurses or clinicians who are taking care of patients with cancer should recognize that pain patterns are likely to be associated with differences in pain location, intensity, and quality. Results from our study indicate that patients with a continuous component to their pain pattern are at most risk for also having pain in multiple sites that is more intense and of a complex nature and often associated with psychosocial issues. Other factors (eg, personal, oncologic, analgesic) not analyzed in our study, however, may have greater power than pain patterns to explain the differences we found in the sensory pain characteristics. Using pain pattern information in clinical practice may help nurses or clinicians to better understand pain so that they provide more effective pain management strategies. For instance, patients with continuous pain patterns are at risk for more severe/complex pain and should receive around-theclock analgesics. Similarly, patients without continuous pain patterns are likely to have less severe/complex pain and should receive as-needed analgesic drugs (PRN), especially if they are also experiencing adverse effects from the analgesics. Finally, nurses or clinicians should encourage patients to take shortacting analgesics before they engage in activities that are associated with brief or transient pain patterns. Another important but indirect implication of this study is that patients with cancer can use the MPQ to describe the multiple dimensions of the cancer pain experience. There is a common assumption that the MPQ is too long to be used in clinical practice, especially oncology practice. In fact, the senior author of the study reported in this article had such an opinion when she began her research career 20 years ago. She quickly discovered that her clinical impression was incorrect because patients with cancer lacked the language to describe their abstract but complex experience of pain. They, however, were easily able to use the MPQ to make their pain concrete and describe their pain experience to others. Depending on the complexity of their pain and their mental status, the first time they are asked to complete the MPQ, they require about 10 to 15 minutes to complete the long form, the version with sufficient data to guide therapies specific for the nociceptive or neuropathic components of their pain and the psychosocial issues that they also relate to their pain. No other pain assessment tool provides these data in one tool. This fact is important because in 1953 Ronald Melzack began to capture the MPQ descriptors from patients with pain (oral communication, May 24, 2001 ) and then systematically developed the tool, publishing it first in 1975. 18 Since 1975, it has stood the test of time as a valid and reliable measure, but it could be strengthened with additional systematic research such as discovered in our study. Clearly, research is needed to understand barriers to adopting the MPQ in clinical practice.
Today, if time is an issue, the patients can complete the MPQ while they are waiting to be seen by their providers. A disadvantage of the MPQ paper version, though, is the need to enter the data into a clinical database or the electronic medical record. Fortunately, PAINReportIt, the computerized MPQ version, overcomes this documentation issue by allowing the patient to complete it in the waiting room on a touch-screen computer that is linked to the electronic medical record, and a summary report can be opened by the clinician at the point of care. 54, 55 Such clinical use allows the patient, the expert about how the pain feels, to complete the pain assessment tool and also allows the clinician to spend precious clinical time not to collect the data but rather to interpret the data, ask for clarifications or validation while seeing the patient, and then to make clinical decisions about managing the pain more effectively. If the setting does not have computer access at the point of care, the patient can print the summary report and hand-deliver it to the clinician during the clinical visit. Another advantage of this approach is that the setting can conduct its own studies of pain and discover what factors facilitate improved pain outcomes.
n Conclusions
In a relatively large sample, cancer pain presented with complex variability in its temporal character. Pain location, intensity, and quality had distinct differences by the various pain pattern groups. Patients with continuous pain patterns reported 2 or more pain locations and higher pain intensity and pain quality scores than patients without a continuous component to their pain pattern. Further research with larger samples or samples stratified by pain pattern is needed to study how other personal, oncologic, and analgesic variables are related to pain pattern. 
